The views expressed in this Working Paper are those of the author(s) and do not necessarily represent those of the IMF or IMF policy. Working Papers describe research in progress by the author(s) and are published to elicit comments and to further debate. This paper assesses the extent of regional financial integration in the Caribbean Community (CARICOM) by analyzing equity prices in the region and rigidity of external financing constraints. The results are presented in a cross-regional perspective. The Caribbean stock markets are not as well integrated as one would expect from the extent of cross-listing and importance of regional banking groups: price differentials of cross-listed stocks reach an average of 5 percent. Auto-Regressive models suggest that these price differentials are only slowly arbitraged away, with half-lives exceeding 7 worked days, even when looking only at large arbitrage opportunities (using a Threshold Auto-Regressive model). A speculative methodology using macroeconomic data seems to confirm these findings. A strong mean reversion of the current account (respectively regional trade imbalances) is interpreted, following Obstfeld and Taylor (2004) , as a lack of ways to finance current account deficits, i.e. a lack of global (respectively regional) financial integration. The region appears to be much less integrated than the EU15 or the ASEAN+3 groups, although it fares well compared to other LDCs. JEL Classification Numbers: F32, F36, G15
I. INTRODUCTION
This paper assesses the extent of regional financial integration in the 15 countries that are part of the Caribbean Community (CARICOM). The CARICOM community was founded by the Treaty of Chaguaramas in 1973 by Barbados, Jamaica, Guyana and Trinidad and Tobago and replaced the Caribbean Free Trade Association to further regional economic integration. Antigua and Barbuda, Belize, Dominica, Grenada, Montserrat, Saint-Kitts and Nevis, Saint Lucia and Saint Vincent and the Grenadines soon joined the union (1974) , which was later extended to Bahamas (1983) , Suriname (1995) and Haiti (1998) . The GDP of this 15 million inhabitants region hovers around US$40 billion (2004) .
Although most of the CARICOM countries share the common heritage of the Commonwealth (exceptions are Suriname and Haiti), economic and social differences remain significant between the more developed micro-states -Antigua and Barbuda, Bahamas, Barbados, St Kitts and Nevis have less than 300 thousand inhabitants and benefit from a GDP per capita greater than US$10,000 in PPP -and the poorer and populated Jamaica and Haiti. Following an increase in income from oil exports, Trinidad and Tobago, overtook Jamaica in 2000 as the largest economy of the region with a GDP exceeding US$12 billion (2005) . Trinidad and Tobago, the only country with a current account surplus in the recent past, became the main exporter of capital and the main financial center: 5 of the 10 largest regional financial institutions are based in Trinidad and Tobago. The history of large financial regional conglomerates, the expansion of Trinidad and Tobago as a financial center, and the importance of bank's regional exposure suggested a deepening of regional financial integration that is worth studying.
The benefits of financial integration have traditionally been divided into three categories. First, financial liberalization is thought to promote efficiency in the allocation of capital, in the same way that trade liberalization improves the use of resources. Capital should flow to countries with highest rates of return and thus allows inter-temporal consumption smoothing. Increased competition in the financial sector helps increasing savings and investment. Second, risk-diversification may improve, and the reduced risk profile of profits and consumption should improve welfare. Third, a reduction in government regulations enhances transparency and shifts in international markets' assessment of an economy may act as a disciplinary device. The case for regional financial integration of course follows these established arguments but three additional points are put forward. First, efficiency gains may be attained because of economies of scale in the financial industry. This is particularly true in regions such as the CARICOM that are composed of many small states. The presence of large financial institutions whose activities are spread in the Caribbean region suggests that these gains have indeed been a major source of regional financial integration. Second, because trade flows make extensive use of trade credit, neighboring countries with tighter trade links also have tighter financial links. Hence, impediments to the movement of regional capital flows certainly limit the possibility for a country to run trade deficits. In fact, several authors (Zhang et al, 2005 and Ronci, 2004) confirmed this prior and showed that FDI and trade credit flows also determine trade links. Third, countries that envisage or are already engaged in regional currency unions will ripe larger benefits from exchange rate stability if financial integration is already advanced.
There are however limitations associated with regional integration. Risk-diversification benefits may be small if the business cycles are already synchronized. Furthermore, the risk of contagion between countries that are similar, or perceived as such, is greater the deeper financial integration. Nevertheless, initiatives such as exchange rate cooperation, swap agreements or regional monetary funds have been put forward as possible solutions to this dilemma.
The measurement of regional financial integration is itself a recent topic. European integration has fostered the creation of financial integration indicators (see Adam et al, 2002) with the ECB publishing regularly its own set of estimates (ECB, 2005) . Regional integration in East-Asia also attracted attention with the dynamism of the Chang Mai Initiative. Park and Bae (2002) assess the extent of East-Asian integration, analyzing nationality of managers, Japanese overseas portfolio investment, and investigating the extent of co-movement of interest rates and stock prices. Cowen et al. (2006) cover macroeconomic, institutional, and capital flow evidence on Asian integration. Kim et al. (2005) use the Coordinated Portfolio Investment Survey (CPIS) bilateral portfolio data compiled by the IMF, as well as data from the Bank of International Settlements (BIS), which reports consolidated international bank claims of reporting banks by nationality of both lenders and borrowers. Unfortunately, these datasets are not very informative for Caribbean countries. The flows reported by the BIS data always originate from developed or advanced emerging markets and therefore cannot be used for an assessment of regional Caribbean integration. The CPIS data is of more interest. Unfortunately, out of the 15 CARICOM countries, only data for Bahamas and Barbados is available and the flows reported correspond to investment channeled through these financial centers to other economies. The UNCTAD also compiles disaggregated FDI data for several Caribbean countries (see section 2), but the last data available is out-of-date and does not help in capturing recent trends.
The unavailability of flow data forces us to look for more indirect measures of regional financial integration. Assessment of financial integration to world markets has usually pursued two directions: price-based evidence and quantity-based evidence. Price convergence occurs in integrated financial markets because a spread is arbitraged away by flows that will seek the highest returns. In absence of detailed capital flow data, quantitybased evidence often follows the way opened by Horioka and Feldstein (1980) who argued that data for open economies should not exhibit strong correlation between savings and investment because the financing of the gap between them (i.e. the current account) would be made easier by open capital accounts. It is in fact necessary to look at both types of evidence together. First because it is possible, in theory, that common shocks drive price comovements without involving capital flows. Second because capital flows may occur even in poorly integrated countries if arbitrage opportunities are very large. Third because, while price-evidence tends to have too narrow a focus, current-account evidence remains elusive. We first give some background information on the financial sector, financial accounts and interest rate convergence in the Caribbean (section II). Since the functioning of the T-Bills markets is deficient, we investigate in section III convergence between stock prices, for 9 stocks that are cross-listed in two of the CARICOM stock exchanges. These 9 stocks account for more than 50 percent of the market capitalization of the Trinidad and Tobago Stock Exchange and are therefore representative of the regional markets. We assess the dynamics of the arbitrage opportunity to see whether stock-prices adjust quickly or not in order to arbitrage away price differences. We use an Auto-Regressive (AR) model and a Threshold Auto-Regressive (TAR) model to account for the possible non-linearities in the data, following closely Levi Yeyati et al. (2006) . We find that markets are still inefficient and seem fragmented, even when compared to other emerging markets.
We then look at indirect quantity evidence. We apply here the methodology of Taylor (2002) and Obstfeld and Taylor (2004) who study the dynamics of the current account to estimate financial integration. We extend this method to regional trade imbalances because they explain a large part of current account deficit and because they may have more to say about regional financial integration than simple current account data (section IV). The region appears to be much less integrated than the EU15 or the ASEAN+3 group, although it fares well compared to other LDCs.
II. BACKGROUND
Since most of the CARICOM countries gained independence between 1962 (Jamaica) and 1983 (St. Kitts and Nevis), the 1960s and 1970s decades witnessed major institutional foundations, among them the establishment of central banks 1 and stock markets. The creation in the early 80s of the Eastern Caribbean Currency Union (ECCU), which comprises seven CARICOM members 2 , institutionalized monetary integration and confirmed the move of the region towards currencies pegged to the U.S. dollar. Out of the 15 CARICOM countries, 5 (Guyana, Haiti, Jamaica, Suriname and Trinidad and Tobago) chose a floating exchange rate regime, albeit heavily managed in the case of Suriname and Trinidad and Tobago.
Until a recent past, many of the CARICOM countries had some form of exchange or capital controls. However, foreign investments were traditionally promoted and exchange controls not deterrent. They often targeted domestic residents who were limited in their ability to buy foreign currencies, while international business corporations benefited from special regimes. The financial account of the CARICOM (table 1) witnesses this situation, with inward FDI representing more than two thirds of the financial account. The attractiveness of the CARICOM resides in the positive business climate and the tax concessions available in many of the Caribbean countries (see Chai and Goyal (2006) for an analysis of the effects of FDI tax incentives in the ECCU). The UNCTAD 2001 FDI stock data details the sources and destinations of flows (tables 2 and 3). The U.S. and Canada are the major investors in the region. Outward FDI is much smaller. Trinidad and Tobago and Jamaica had recently FDI outflows, although, according to UNCTAD stock data, the major outward stocks come from Barbados and Bahamas, two countries that redirect investment towards Brazil and the USA. Portfolio investments, both inward and outward, are of a limited magnitude too, with trade in debt instruments being much more significant than trade in equities, especially following Jamaica's 2003 issue of debt securities. Bank loan flows are not preponderant in the CARICOM, except for the Bahamas, where transit more than US$20 billion.
The low volumes of equity flows recorded 3 remind us that stock exchanges are relatively recent in the region. Although the Jamaica Stock Exchange (JSE), which was founded in 1968, and the Trinidad and Tobago Stock Exchange (TTSE), founded in 1981, are now wellestablished institutions, the development of the regional stock markets became more significant only in the recent years, with the settlements of the Barbados Stock Exchange (BSE, re-incorporated in 2001) and of the Eastern Caribbean Securities Exchange (ECSE, founded in 2001). Market capitalization grew fast since 2000 and is high by emerging market standards above 100 percent for Trinidad and Tobago, Jamaica and Barbados. This may be compared with market capitalization of around 25-50 percent for Argentina, Brazil, Colombia, Mexico or Peru. However this boost in market capitalization (growth of 544 percent for JSE between 1997 and 2003, 246 percent for TTSE) was mostly due to an outstanding price performance that saw composite indexes increasing two or three-fold for the main regional stock markets (240 percent increase for JSE between 1997 and 2003, 97 percent for TTSE) and to the multiplication of cross-listing, which created doubleaccounting and overstated stock market capitalization measures. In fact, the number of listed companies in the regional stock exchanges was constant since their creation. Furthermore, liquidity remained low and is generally below 5 percent (TTSEC, 2004) , to be compared with an average of 17 percent for the above cited Latin American countries. 4 The picture that emerges from these few statistics is therefore one of a large albeit inflated importance, while diversification and liquidity are limited.
We do not have enough volume data to distinguish between regional and extra-regional flows. One should expect regional flows to be important because neighboring countries are also trade partners. In the theoretical model of Rose and Spiegel (2002) with endogenous sovereign default, the probability of default is lower the higher is the expected volume of trade between the partners, because it is assumed that the default penalty is proportional to the volume of bilateral trade. As a result, creditors will prefer to lend to trade partner countries in order to minimize default. Rose and Spiegel (2002) tested their predictions using the bilateral foreign bank lending from BIS, and found that trade links indeed increase bank lending. In the Caribbean, regional trade is significant: regional exports reached 9.5 percent of GDP in 2005, above other LDCs but well below the EU15 the ASEAN groups (table 4).
Other determinants of regional flows may be the size of regional firms, institutions and the size of regional financial conglomerates. In the CARICOM, the banks that were in activity at the time of the Commonwealth naturally spread regionally after independence. The regional financial groups now hold assets worth on average 166 percent of regional GDP, 60 percent of which are held by the 10 largest regional financial institutions (see Chai (2006) for a study of the banking sector in the ECCU). A further question is however how important nondomestic regional activities are. For instance, in most Central American countries (Costa Rica, El Salvador, Guatemala, Honduras, Panama), banks hold more than 65 percent of their wealth in domestic assets (Brenner and Morales, 2006) .
For the CARICOM, we know that Trinidad and Tobago financial institutions hold around 76 percent of their assets domestically, and 20 percent regionally, which suggests a good extent of regional integration (IMF, 2006) . Kwon et al. (2008) analyze in more detail the structure of the financial sector in the CARICOM. Unfortunately we do not have access to more bilateral data for the region. A natural exploration method is thus to look at price evidence, starting with interest rates series. The main difficulty that arises when working with CARICOM T-Bills data is that the near-absence of re-trading limits the economic significance of the interest rate series: the yields we have access to most often represent first auction prices and are not volatile 5 (figure 1). In the 1990s, Jamaica and Guyana suffered from a long crisis that drove interest rates at high levels for almost 5 years. The other countries do not exhibit clear patterns but a Principal Component Analysis sheds some light on the determinant of interest rates (see table 5 ). 6 The first component is strongly linked to the U.S. interest rate, but the main economies of the region (Jamaica and Trinidad and Tobago) seem to follow their own stochastic process. The 2004 Jamaican exchange rate crisis had for instance no effect on its neighbors. To take into account exchange rate depreciations, we use Uncovered Interest Parity (UIP) yields 7 converting the domestic yields into their Trinidad and Tobago Dollar (TTD) equivalents, by computing
where i i,t is T-Bill rate in country i at time t, π USD i,t is exchange rate depreciation of country i currency with respect to the U.S. dollar, and π USD tto,t is TTD depreciation of with respect to the U.S. dollar. Three forms of exchange rate expectations are used: rational expectations (depreciation over the future 12 months), backward expectations (depreciation over the past 12 months), and mixed expectations (depreciation over the period ranging from 6 months before to 6 months after current time).
The correlation coefficients between the Trinidad and Tobago rate and the regional bond yields appear to be low, for all expectation specifications (table 6), with an average correlation around 0.2. This contrasts with a high correlation between the U.S. and the Trinidad and Tobago rates (0.9) that points at a rather high integration to global markets. When compared to other LDCs regions, this correlation seems also low: for instance, correlations between four West African countries reach estimates of 0.3 to 0.4. Despite limited co-movement, sigma-convergence, 8 a measure of regional integration popularized by the ECB, seems present in the data since 1995 (figure 1, third panel). However, sigma convergence is driven by interest rates in Jamaica and Guyana, two countries that were recovering from a crisis in the 1990s. Sigma convergence is absent when these two countries are excluded from the sample, and this casts doubt on the actual degree of yields convergence in the region.
III. STOCK PRICE CONVERGENCE
Since bond markets are illiquid, we explore pricing behavior in the stock markets, which allows for more powerful statistical inference since daily data is available. The measurement of financial integration with stock price data initially relied on aggregate stock market indices because they were readily available. Examples of this literature are Cashin et al (1995) , or more recently, Chen et al. (2002) . A major inconvenient of such analyses is that, when composite stock price indexes are used, the two time series compared do not correspond to the prices of the same asset. The lack of correlation between two stock market indexes may be due to diverging risk-premia, exchange risk, or lack of synchronization of business cycles.
An analysis of prices of identical stocks traded in two markets is therefore a better measure of financial integration since it does not suffer from aggregation bias. However, cross-listed stocks are less common and may not be representative. This is not detrimental to the analysis of integration in the CARICOM though, because the large companies in the region have issued cross-listed shares for several years, mostly in the TTSE, the JSE and the BSE. The 9 companies that we study in this section account for more than 50 percent of the TTSE market capitalization. Since market capitalization is high in the region (often above 100 percent GDP), the study of cross-listed stock prices becomes even more relevant.
Detailed analysis of cross-listing in developed financial markets has become more common for the literature interested in the pricing mechanism. Using cross-listed prices to assess the extent of financial integration for emerging markets is less common. Levy Yeyati et al. (2006) estimate the Auto-Regressive dynamics (AR) of the cross-market premium, i.e. the premium between the prices of two identical stocks traded in two different markets. Since it is known that standard AR regressions underestimate convergence speeds in presence of nonlinearities, the authors also use of a Threshold Auto-Regressive model (TAR). They use data of stocks listed in several emerging markets that are also cross-listed in the U.S., and estimate that the cross-country premium is low, at 0.16 percent. The authors also show how the behavior of the premium is affected by liquidity and capital account regulations.
We apply this framework to the Caribbean cross-listed stocks. The stock markets in the Caribbean are illiquid and individual stocks are not traded every day. Solibakke (2001) studied the property of thinly traded assets. He showed that illiquid assets returns tend to be negatively auto-correlated (contrary to returns for liquid assets) which would suggest that thinly traded asset prices tend to overreact to news. He also showed that variance autocorrelation is higher for illiquid assets, and as a result, GARCH models tend to leave some remaining data dependency in the residual of the mean equation. Furthermore, Solibakke (2001) found that illiquid asset prices movements followed with a lag liquid asset prices, which react more quickly to news, a feature that will clearly appear with our crosslistings data. In a study of illiquid stocks of the Istanbul Stock Exchange, Antoniou et al. (1997) also showed that the behavior of thinly traded assets is not the same as that of liquid stocks. The authors first corrected for non-trading days, following Miller et al. (1994) by estimating a moving average model that reduces the importance of data reflecting lagged trading rather than actual trading. Subsequently, the authors rejected market efficiency (i.e. the Random Walk hypothesis on rates of return) using an AR-GARCH model, although efficiency seemed to have improved after the liberalization and regulatory changes initiated between 1989 and 1992. Rayhorn et al. (2007) used similar methods to assess whether the New Zealand stock market had become more efficient in the 1990s.
A. Data
We apply similar AR-GARCH models, although we focus on the cross-market arbitrage premium of 9 stocks that are cross-listed in the JSE, the TTSE and in the BSE. We looked for data from other Emerging Market regions to use as control groups. Regional cross-listing within Emerging Markets is not frequent. The search engine in DataStream was used systematically to search for cross-listings within different regions covering the main emerging markets in Asia (Hong-Kong, India, Indonesia, Korea, Malaysia, Philippines, Singapore, Thailand) and Latin America (Argentina, Brazil, Colombia, Chile, Uruguay, Venezuela) and the more developed African markets (Ghana, Namibia, South Africa, Zimbabwe). Some isolated cross-listings were found, notably in Malaysia, Korea, India, Thailand, and several more in South Africa and Namibia, but the data was not available in DataStream. As a result, our control sample may suffer from selection bias since it covers mostly large companies' stocks in fairly advanced EM stocks markets. It will nonetheless provides a useful benchmark for discussion.
We only kept the series that were long enough (with more than 100 trading days) and that were found for cross-listed stocks in Brazil and Argentina, Singapore and Hong-Kong, and France and Germany 9 . We excluded from the time series all days in which trading volumes were not positive for both markets, in order to keep only meaningful price information. Thecross-listed stocks 10 is a first sign of the under-functioning of these markets, considering that the 9 companies studied here are among the most important in the CARICOM. Figure 2 , which shows stock prices after currency conversion, confirms that stock prices evolve together, although arbitrage opportunities exist. As pointed out by Solibakke (2001) , the illiquid stocks tend to move after the liquid ones: for instance, the prices of the GKC, JMMB, NCBJ, DBG and CCMB stock traded in the TTSE always lag that of their cross-listed counterpart in the JSE. Since our interest is on the size of the price differential, we show in table 8 the summary statistics for the cross-market premium, defined as 
B. AR Results
We run AR regressions on the premium to estimate the speed at which price differences are arbitraged away. To avoid taking into account spurious data assigned to non-traded days, we only kept the data in days when positive trading was recorded for both stocks. We preferred this solution to the moving average smoothing method proposed by Miller et al. (1994) , since we know the days in which there was no trading and we do not need to have data for all days in our analysis of cross-market premia. 11 We correct for both conditional heteroscedasticity and serial correlation using a GARCH(1,1) model, i.e. we use a maximum likelihood estimator on the following model 
where the first equation is the mean equation, and the second equation is the variance equation of the GARCH model. The GARCH model includes one ARCH lag (coefficient α 1 ) and one GARCH lag (coefficient λ 1 ). In the mean equation, we add three lags of the dependent variable to control for the serial correlation that is apparent in the data. We use the Quasi-Maximum Likelihood Estimator to account for the non-normality of errors suggested by the Jarque-Bera test. The results are reported in table 9.
All beta-coefficients (column a) have the expected sign and all but two are highly significant. The half-life estimates are reported in table 9 column b. The time unit is a period between two simultaneous trading days. We also multiply these half-lives by the average number of week days between two simultaneous trading days (shown in table 7) to express the half-life in week days rather than trading days (column c).
On average, the half-life is 18 week days for the TTO-JAM premium, 9 times higher than what we found for France-Germany or for Argentina-Brazil cross-listings, and more than twice larger than the estimate for Singapore-Hong-Kong. Even larger is the BRB-TTO half-life since liquidity is very low in the BSE. Although market forces eventually guarantee that stock prices evolve in parallel, market inefficiencies are still significant and undermine stock price convergence.
Part of the explanation for this slow convergence can be found in low liquidity. To further analyze this, we show the regression half-lives in column b. These half-lives correspond to the number of simultaneous trading days (as opposed to the number of week days, as presented in column c, which will be bigger since not all week days witness trading in both markets) that are needed to halve an arbitrage opportunity. As a result, the lack of liquidity, and in particular the presence of no-trading days, should not bias this measure much, since the simultaneous trading days are days in which the assets were available to buy and to sell in both markets. According to this measure, the Caribbean stock markets fare better. In particular, the half-lives in the Caribbean are shorter than between Singapore and HongKong, and of the same order of magnitude than between Argentina and Brazil. This suggests that, putting illiquidity issues aside, there are no major barriers to arbitrage trading within the Caribbean. Nonetheless, illiquidity is detrimental to the functioning of the markets, and by itself hampers financial integration. As a result, the two metrics presented in columns b and c need to be considered together.
We finally question whether the existence of a third 'efficient' cross-listing may bias our measure. When there is a third cross-listing in an advanced market, price determination and price convergence in the less developed markets may be facilitated by trading originating from the developed market. Since the Caribbean regional stocks are less often cross-listed in the US, it is possible that we underestimate Caribbean integration because we compare Caribbean stocks with other stocks that benefit from efficient pricing in advanced markets. We report in the last two columns of table 7 the number of cross-listings in advanced markets (US, EU, UK, Australia). Two Caribbean stocks, GKC and GHL are listed in advanced markets. We checked whether cross-listing with advanced markets undermined our conclusion (that Caribbean stock markets are not well integrated) using a regression linking half-lives to a dummy variable for the Caribbean and the number of cross-listings. We found that half-lives in the Caribbean are higher than that of other regions even after controlling for the number of cross-listing with advanced markets, or after controlling for the total number of cross-listings. The difference is statistically significant, although the sample remains too small to give too much weight to this evidence.
C. Threshold Auto-Regression (TAR) Estimator
Since non-linearities may bias our estimates, we also applied a Threshold Auto-Regression (TAR) model due to Tong (1978) and popularized by Obstfeld and Taylor (1997) . TAR models are used to separate the data into two samples: for "small" arbitrage opportunities a speed of convergence β in is estimated, while for "large" arbitrage opportunities, a speed of convergence β out is obtained. The threshold that divides the sample between "small" and "large" arbitrage opportunities is chosen endogenously. The goal of such a TAR estimator is to find three parameters: the size of a "neutral band" in which deviations of the LOOP are slowly -or even not at all -arbitraged away; the speed of convergence within the neutral band β in ; and the speed of convergence outside the neutral band β out .
The method is described in Appendix A. The value of the optimal threshold is relatively high (column a, 8.1 on average for the TTO-JAM premium) and of the same order of magnitude than the mean absolute premium. The coefficients β out are negative as expected (column c). In most cases, β in is also negative and |β in | < |β out | which justifies investigating a TAR model. 12 The TAR estimates 13 confirm that price convergence is slow in the Caribbean, even for large arbitrage opportunities: the half-lives outside of the band reach an average of around 7.3 week days for TTO-JAM premium (to be compared with around 5 days for Hong-Kong and Singapore cross-listings).
12 However, the existence of non-linearities does not imply existence of a proper neutral band though. For most series, the in-band speed of convergence is significantly different from 0 at the 10 percent confidence level. And although betas out of the neutral band are relatively high, they remains twice lower than what is found for FRA-GER integration. We did not perform the likelihood ratio tests to check whether the ARCH-TAR is a better model than the standard ARCH-AR. The reason is that under the null hypothesis of AR model, the parameter c is not defined: therefore, standard inference is not valid and Monte-Carlo simulations would be needed. However, it was shown by Johansson (2001) and underlined by Levy Yeyati et al (2006) that these tests have low power: the probability to mistakenly reject a TAR model is high. 
IV. CURRENT ACCOUNT CONVERGENCE AND REGIONAL TRADE BALANCE
After studying price-based information from a few stock prices, we investigate at a macroeconomic level the extent of integration of the CARICOM countries. The current account literature has followed the influential work of Feldstein and Horioka (1980) on savings-investment correlation, but has been now updated with dynamic models of the current account (Taylor, 2002 and Taylor, 2004) .
A. Theory
A theoretical framework due to Trehan and Walsh (1991) on the long-run budget constraint underpins this literature. Let B t be debt at time t, Y t output, NX t the balance of trade and CA t the current account. In lower case we write b t the debt burden as a share of output, nx t and ca t the trade and current accounts as a share of GDP. The interest rate, r, and the growth rate, g, are assumed to be constant for simplicity (or at least their expectations are constant, in a more general framework with uncertainty).
The balance of payments at time t is is the condition that rules out debt bubbles and therefore summarizes the long-run balance constraint. An important result for our study comes from Trehan and Walsh (1991) who show that a sufficient condition for this to hold is that ca t be stationary, under the reasonable assumption that 1+r/1+g >1. The intuition is simple: if ca t is stationary, then the debt b t+j will be a linear function of time j, i.e. b t+j = m+nj . Then, Therefore, we can assess the tightness of the long-run constraint by testing whether the current account is stationary. Furthermore, according to Taylor (2002) , the speed of adjustment of the current account to its equilibrium level is a measure of financial integration in the world economy. The intuition is that a country with good access to capital markets can finance a current account deficit over several periods, whereas a country with less access to foreign capital needs to re-balance quickly its current account under a threat of balance of payments problem. Thus, a large adjustment speed would mean that current account deficits cannot remain open for long, and hence that financial integration is low. Taylor (2002) defends this measure of capital mobility and shows that it replicates the findings that the Gold Standard and post-Bretton Woods eras had witnessed high capital mobility compared with the inter-war and Bretton-Woods periods.
B. Estimation Framework
We follow Taylor's interpretation of the speed of convergence of the current account and estimate a simple DF equation
To increase the power of the unit root test and the accuracy of the speed of convergence, we pool the data into five regional groups i) the CARICOM14 : all CARICOM countries but Montserrat for which data was unavailable for a sufficiently long period;
ii) the EU15 group, where Belgium and Luxembourg were merged;
iii) the MERCOSUR+5 group of the 10 South American countries; 15 iv) the ASEAN10+3 group of the 13 counties that participate to the Chiang Mai Initiative; 16 v) the ECOWAS15 of all countries that participate in the Economic Community of West African States (ECOWAS) expect Liberia, for which data was unavailable for a sufficiently long period. 17 We use four methods to estimate the convergence speed in a panel data: the Mean Group Estimator (put forward by Pesaran and Smith (1995) and Lee, Pesaran and Smith (1997) ), the standard panel method used in Obtfeld and Taylor (2004) (in general Fixed Effects -FE -, unless the Breusch-Pagan and Hausman tests pointed at other estimators, i.e. pooled OLS -POLS -or Random Effects -RE), the Levin, Lin and Chu method (LLC, 2002) -which is a multiple ADF test and an extension of the Levin and Lin (1992) test, 18 and the Arellano and Bond GMM estimator, which is often used to correct for the downward Nickell bias in short 14 We do not include the complex dynamics from Augmented Dickey Fuller tests in our regressions. The reason for this is that we are crucially interested in the value of the speed of adjustment and comparisons between regions, and not only in its statistical significance. With additional lags, comparing dynamics would be possible only by looking at impulse response functions, a more cumbersome method. 15 Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay, Peru, Uruguay and Venezuela 16 Brunei Darussalam, Cambodia, China , Indonesia, Japan, Korea, Lao People's Dem.Rep, Malaysia, Myanmar, Philippines, Singapore, Thailand and Vietnam. 17 Were included in this group Benin, Burkina Faso, Cape Verde, Côte d'Ivoire, Gambia, Ghana, Guinea, Guinea-Bissau, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone and Togo. 18 We use the STATA routines implemented by Baum and Bornhorst (2006) . Unfortunately the Levin, Lin and Chu test cannot be used on un-balanced panels.
time series panel models (although the time dimension in our data is not fully appropriate for this GMM). Of the four estimators, the Mean Group Estimator, (MGE), which allows for slope and error term heterogeneity, seemed the most robust. 19 The standard panel models were less convincing. Most times, Breusch-Pagan and Hausman test confirmed the prior in favor of the FE model. The Levin, Lin and Chu model gave more robust results. The region rankings suggested by Arellano-Bond estimator 20 were also coherent with the other estimates, although, as expected, the speeds of convergence are larger when the Nickell bias is removed.
C. Global Financial Integration
The results are presented in tables 11 to 13. All estimators confirm that the beta is negative for all periods and regions, and all standard errors are small. 21 The CARICOM, with a beta of -0.4 close to the world average, is less integrated than the developed EU15 or ASEAN+3 groups, although it fares well with respect to both South-American and West-African countries. A similar beta is obtained by the other estimators too, and rankings are consistent across estimates, although the estimators disagree on the order of the MERCOSUR+5 and the ECOWAS15 groups.
How confident can we be about these statistics as a measure of financial integration? We compare the beta-coefficient with the log of the volume of foreign liabilities (in percentage of GDP, average of 1975 GDP, average of -2005 for the countries of our 5 regional groups for which we have data. As the scatter plot in figure 3 and the correlation coefficient (0.35 for all countries, 0.66 after removing the 5 most obvious outliers) confirm, the relation is strong. This gives us more confidence in the pertinence of this estimator. We also test whether the Caribbean beta was significantly less negative than the MERCOSUR+5 coefficient using the following fixed-effects regression:
where I { CARICOM } is a binary variable equal to 1 for countries in the CARICOM. We find that β i C was significantly positive which would indeed suggest that the difference is statistically significant. However, statistical significance is not robust to adjustment for heteroscedasticity.
We divide the data into two sub-periods, 1975-90 and 1991-2005 , to assess whether integration has been improving. The results are presented in tables 12 and 13. All estimators confirm that the speed of adjustment was larger for the early period of our sample, for all regions we are studying. Unfortunately, the loss of accuracy due to the reduction of the sample is detrimental to our cross-region study since the four estimators disagree in regional rankings. However, all estimators but the LLC one point at the CARICOM14 as the least integrated region until the 1990s. According to these results, the progress in financial integration would therefore be due only to the last two decades. The evolution of the ECOWAS15 and MERCOSUR+5 regions are on the contrary disappointing since the value of the β coefficients remained about the same across periods. In conclusion, our results suggest that the CARICOM14 has become more integrated in the recent decades, with levels of financial integration above other LDCs, albeit its performance lags behind that of the EU15 or ASEAN+3 groups.
D. Intra-Regional Trade and Regional Financial Integration
Trade with other CARICOM countries is significant in the region, with exports approaching 10 percent GDP in the recent years (table 4). As for other LDCs, the CARICOM tends to export primary goods and depends more on world markets than do developed countries. The performance of the CARICOM is therefore positive, compared to the MERCOSUR+5 or ECOWAS15 groups. The literature on regional integration has commonly acknowledged the importance of trade links in determining financial links, both at the theoretical and at the empirical level (see Fernandez-Arias and Spiegel, 1998 and Spiegel, 2002) . There may be several reasons for this. First, trade in services (especially in the financial sector) almost necessarily takes place through FDI settlements. This is however of a limited importance for the countries we are dealing with. More significant is the volume of trade credit which represents an important source of financial flows. Furthermore, sovereign risk and credibility-enhancement mechanisms tend to make trade links a key determinant of capital flows (Rose and Spiegel, 2002) . Importantly for our purpose, regional trade imbalances are a large component of current account deficits (more than 40 percent for most CARICOM countries). Hence, a separate study of the dynamics of the trade imbalances with respect to the region as a group may be worth doing if we want to assess regional financial integration, and not only world integration. We estimate the panel model
where ca * i is the trade balance, as a share of GDP, of country i with respect to the CARICOM group, computed by summing relevant bilateral imports and exports.
The MGE estimates an average β of -0.34, lower than the beta found for global integration. This is reminiscent to results such as the ones in Bayoumi and Rose (1993) who showed that the slope parameter, in a Feldstein-Horioka estimation of investment regressed on savings, is lower when UK regional data is used than when national data is used. One has to be cautious with the meaning of this result though: when a regional trade balance is in deficit, the country can gain a trade surplus from third parties, i.e. from countries outside the region (world trade integration). Furthermore, another way to finance a regional trade deficit is to borrow from countries outside the region (world financial integration). As a result, the constraint on the regional current account may be less tight, but we cannot interpret this as a proof of regional financial integration.
We therefore need to control for the two possible ways to finance regional trade imbalances. We call ca' = ca -ca * the extra-regional current account, i.e. the difference between the current account and the regional trade balance. We first control for the simultaneous correlation of ca' and ca * that signals trade co-movements (δ coefficient in our regression). In addition, if a CARICOM country borrows from the rest of the world, it is expected that it will pay back in the future with positive ca' surplus, and one should see that a negative ca * will generate future adjustments in ca' captured by ∆ca'. Our γ coefficient will capture this correlation, as a proxy for world financial integration.
Hence, we estimate the model
which can also be interpreted as:
If γ i <0, the extra-regional current account adjusts when there is a deficit in the regional trade balance. If γ i =-1 the adjustment is bore symmetrically by ca' and ca * . If γ i is close to zero, a small current account deficit requires a large adjustment of extra-regional trade balance, which suggests low financial integration. Since we now control for the adjustment due to ca' it , we speculate that β i captures the tightness of the current account constraint at the regional level, i.e. β i would be a proxy for the extent of regional financial integration.
Since it is not possible anymore to use the LLC estimates with this form of equation, we look only at the mean group estimator (MGE), the fixed effects (FE) model and the ArellanoBond estimator. MGE results are presented in table 14 along with the other estimators. The MGE estimates seemed again the most reliable ones. β and γ can help together to interpret the adjustment of the balance of payments. γ is a measure of world financial integration, and β, our parameter of interest, is a measure of regional financial integration.
For all regions we covered, the MGE give β parameters that have the expected signs and low standard errors. The estimates of γ complete the picture we drew earlier on global financial integration. For instance, we argued that the MERCOSUR+5 was restricted in its ability to borrow. Clearly this would come from lack of integration to world markets (the γ of MERCOSUR+5 is 0). At the opposite, the ASEAN+3 group is highly integrated to world markets. The CARICOM14 is in the middle, being less integrated than the developed countries but faring better than the MERCOSUR+5 and ECOWAS15.
The main variable of interest for us is the β that we argued would proxy for the extent of regional financial integration. As in the global integration estimates, the CARICOM14 ranks in the middle, with a performance comparable to the MERCOSUR+5 and faring better than the ECOWAS15 group. Since the regressions presented here rely on different data than the one analyzed earlier (here we are working with balance of trade disaggregated between regional partners and rest of the world), it is comforting that the results are consistent with our estimates of global integration.
However, the estimates seem here less robust to the method chosen. The MGE, that we favor because it does not force homogeneity in the parameters and the error terms, gives a more intuitive perspective than the FE or Arellano-Bond estimators. For these two estimators ECOWAS15 would be a well-integrated economy with a β similar to the ASEAN13 one, while the CARICOM14 would be a much less integrated economy.
We applied the same method to pre and post 1990 data to obtain estimates on recent changes (tables 15 and 16). Although the CARICOM group still ranks at the 3 rd place far from the ASEAN13 region, it now fares significantly better than then MERCOSUR+5. The data therefore suggests that the extent of financial integration , both global and regional, is improving in the CARICOM, a feature that is less striking for the other emerging or developing economies.
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V. CONCLUSION
We provided in this paper an assessment of regional financial integration in the Caribbean using financial and macroeconomic data. The picture that emerges is that of a region that benefits from large volumes of flows, which help in financing current account imbalances, although illiquidity is still deterrent for the functioning of the markets. It is indeed a paradox that with high debt levels and large stock market capitalization, re-trading is almost inexistent in the bond markets and inefficient in the stock markets. This may be explained by institutional barriers, such as the inefficiency of the settlement systems, or by the relative novelty of large regional flows, which were mostly driven by the Trinidad and Tobago's recent current account surpluses. The challenge for the regional economies is then twofold. First, ensuring that regional flows persist. There is indeed a risk, since these flows where driven by oil price generated surplus, that the flows vanish with low oil prices. Second, the functioning of the financial markets, both in equities and in debt instruments, can be improved significantly. The benefits could be large considering the size of the CARICOM financial sector.
APPENDIX A
Following Levy Yeyati et at (2006) method, we estimate a band-TAR model on the crossmarket premium p t . We call the threshold c>0. We use a single equation approach 24 in which both AR-in and AR-out coefficients are estimated in one equation, using two explanatory variables: the first one is the value of premium if it is inside the band, 0 otherwise; the second one is the difference between the premium and c if the premium is outside the band, 0 otherwise. We use the same estimation procedure as in the AR model above, i.e. we correct for ARCH and GARCH effects and for serial correlation, and rely on the Quasi-Maximum Likelihood Estimator. The model we estimate is therefore 25 :
where the first two equations refer to the GARCH dynamics of the premium, while the last two equations define the dummies I in and I out that generate the two sampled explanatory variables. As before, the first equation is the mean equation, while the second equation is the variance equation characteristic of GARCH models, with one ARCH lag (coefficient α 1 ) and one GARCH lag (coefficient λ 1 ).
The threshold c is chosen optimally following a maximum likelihood algorithm. More precisely, for each c in a certain range 26 , the likelihood of each model L TAR (c) is computed and the c that maximizes L TAR is chosen as the threshold. The TAR-GARCH model requires a long span of data to ensure convergence and robustness. Hence, the method is not of much use for the least liquid stocks, but we present all results for comprehensiveness. The GARCH lag was also removed for RBTT and FCIB because they prevented the convergence of the ML estimator. The results are available in 
